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Title: Removable protective coating 

This invention relates to a removable protective 
1IiJ - . ^ . _ mP fhod for forming 

coating, and to a protective agent and a method 

such coating. 

in horticulture, many plants are grown xn 

v. — c Thus they can benefit from optimized 
greenhouses. Thus, tney c humidity 
conditions, such as temperature, amount of Ixg ^ 
and the like. However, a problem here is that the plants 
^ng grown are exposed, under warm, sunny gather 
conditions, to a large amount of radiat^n which might 

w ^ a uvina conditions and growth of the pxam. , 
disturb the living con ^ . fc 

#we*n cause them to dux n . w 
I /custlmlry in horticulture to protect the plants aur.no 
the spring end the summer against the adverse 
undue radiation by providing the transparent surfeoee 
the greenhouse with a protective =°* c "*>. a 

one of the chief requirements to be met by 
protectee coating is that sufficient protect on fro™ light 
and heat is achieved. To meet this chalk 
prot ective coating f^™*™*^^ is that 
Pr^e—agent £ ^the ^tive coating is 
formed exhibits sufficient adhesxon to the surface o 

to ~ t-srr.-rtr r 

^-"S: To'™ the coating at the end of 

'"^European Patent application 0 .» 937 it is 
, pr „posed to ne'e a protective agent based on , > polyme, : c 
P ™r,t- a such as aluminum pigments, titanium 

Mnder and Pig-nts sue ^ re ^ irement8 

P19me .:t „!th regard to the nature of the polymeric binder. 
^ * x„ Practice, it has been found that many polymers 
5 binders impart too high en adhesive strength to the 
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protective agent. This makes it particularly labor- 
Intensive to remove the protective coating at the end of 
t he season and/or requires the use of aggressive chemicals, 
which is undesirable on the ground of health and 
environmental considerations. , naoa =, 

European patent application 0 478 067 ^closes 
me thod for applying a protective 

which coating provides protection ^\^J^L m§ 
A thin layer of a protective agent is applied to 
and after a chemical conversion, a stable coating is 
obtained. To remove the coating at the end o the season, 
the coating is treated with a stripping agent, which 

* t-hP stability and the water-resistance of the 
removes the staDinty <*>■ cleaned by 

coating. The surface can subsequently be easily cleaned y 

rinsing with water. ,- 0 this European 

The protective agent used according to ^ 
patent application is based on an inorganic pigment and 

p w ^efficiently resistant to 

in EP-A-0 478 067 proves to be msuf f icienciy 

bWer by for instance, uv radiation. This degradation 
binder by, to htnd . r thereby reducing the 

II air the greater in the above-mentioned copolymer of 
/tyrtn. and maleic acid anhydride because the charns of 
that polymer are already short as rt «. a 
European patent application 0 533 367 drsclo 
5 coating based on a copolymer of an a.p-ethylenrcally 
Saturated carboxylic acid, another „.p-ethylenrc.lly 
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unsaturated monomer and an amphiphilic monomer In the 
eTpXee of the application, the ^^ZfTJZ to 
tested on steel plates. The properties that are de 
be relevant are drying time, resistance to acid rain and 
rust of metallic powders, and removability by an aoueous, 



b3SiC trepan patent application 0 SVS „. relates to a 

, « c nr less The intended uses ot tne 

aistribution of 5 or less^ pre3 sure- sensitive 

polymer are xnter alaa acryj.iv. ..„„ = 

lnkS ' lt is an object of the present invention to provide 
a orotective coating which affords protection gainst 

^radiation and has an adhesive strengt suc^th t 
th. above-described disadvantages from ^/^ Meotive 
^ m what is further contemplated is that tne p 
elating can be easily removed at the moment when it is no 

lon ger £ound chat these objects are -hieved 

when a protective coating is formed from . . protective agent 

wni ch comprises ^ 
^^nrrfinalv, the invention relates to d F 

Eg b»=-« =rjr^f- 

^entiTC be!/ found to -^S^^T 
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repair. Further, the coating is eminently £ 
various weather influences, such aa ram. frost and UV 
radiation. Another great advantage of a protective coatrng 
"cording to the invention is that it can be removed rn a 
a o ng . . „.,t.ieularlY labor-intensive nor 
TZTrTl^ r/irc/the anvi_t unacceptably 

— r^trl^cording to the invention 

-. -a r-^ mirfacee of different materials. 
Z^Z * a substantially transparent : 

Prereraoxy, f of a greenhouse, for 

ZTZ* TZZZ^^Z- Typically the surface 

tr £ made of glass or plastic. Conventionally used 
riaatfcs 1 for instance, polycarbonates, polyolefins, 

^scate^^ 

pr otective coating. The *«— » s . 45% ^ 

amount of 4-60% * -«^~£'£££ tv . coating, it 

Ka<?^d on the weight or trie piwu<=^ 
weight, based on * coating containing these 

romprnt £ sTn d tre both optimum protective 

! — rpSr m^-be used that can . 

/. * protective agent from which the 

an d which imparts » f J^.^Sy. - " 

^o„m barvte, and combinations thereof, 
silicate, gypsum, baryte, <* protective 
«-v,o ^sired properties of the protective 
15 Depending on the desired, p P suitably select 

coating, the skilled person will be able to 



PCT/NL9 8/0G6 34 



10 



15 



■ j v, = o a vprv hiqh covering power, 

rrr. "r:ri « « - 

Z a "ence. the ratio between binder - - 
^ re favorable, when ^uch binder with respect to the 

nrntective coating is oeccer. " rc 

protecciv protective coating based 

that the light --"^-^n:" rcalnate is an 
to the weather condrt.ons. Fu " h «\ remova l 

environment. nmtective coating 

An important constituent of Che P rote ^ 

_rdin 9 to T ^j;j-rr:^^ B 

constituent should be se ^ c "° obtained, while yet 

aahesion of the = « r ^ U desired ti»s. 
Z^TJl^L. as binder a nol^r is used 
which has a weight-average Secular werght 
10 .000-100,000 and an acid ^ « 0-» •• 

Should not be too low^ A low « ^.^ 
WSi9 r 'I^ra l a poorer b lnding effect in the protective 
5 ""'I : be useo Moreover, the degradation of the binder 
agent to be useo. , a diation has more effect when 

vmder the influence of <UV) radiation brokan . 

-•xo broken than when long chains are 
short charns ^eeuiar weight also entails 

0 ZJ2£T5 ZTZ viacosit, of the — 
uill b too high - r ^^t1o%i; t: a surface. It 
rpre^r ha - weight-average Secular weight of 
is preferreo bet „een 15,000, preferably 

the ^^-c brndsr ixes ^ weight ., ver a g e 
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irvr) This technique, which is 

zrsrrrsr: - - - - — - 4 * * 

!Zer Known to those skilled in the art. using, for 
~=e tetrahydrofuran as solvent and polystyrene as 

' ^jTi-— - 2 ri/r: o £ 

„ per ^ - =.„ 

0 binder. ^^ET^^^*. «"> 
be determined by titration * ,-4~tricallY. The acid 

the end point being - 
value then corresponds to the »»* of the 

potassium hydroxide used in the titration p 

L5 polymeric binder. invention, is 

A polymer which, according to the mv 
suitable tor^use as hinder in a protective agen tpr ^ V 
ha8 a P^ispersity o £ a v - o -.^pre^ jr ^ 

» S ' The h teim .r ™e a^ the — average molecular 

weight (M»/!V • " b determined 

the weight-average molecular weight, can be a 

USln9 "rererably. the hinder has a glass transition 

30 found that using, as a binder, a pj™ e<J ields . 

«ansition ^eratur.^ ^ood haling properties and is 
protective agent that nas goo 

t„ »-o form the protective coating, 
easy to apply to form tne p CODO iymers can be 

As binder, both homopolymers and ^°P° lytn 
35 used The nature of the monomers in the binder is of less 
Stance than the parameters already mentioned. 
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The binder is preferably a vinyl polymer. The use of 
a vinyl polymer as binder yields an exceptionally suable 
protective coating. Suitable monomers are, for instance, 
vinyl aromatic monomers, such as a-methylstyrene and 
styrene, acrylonitr ile , methacrylonitrile, acrylam.de. 
vinyl acetate, vinyl chloride, phenoxyethyl acrylate, 
Afunctional acrylates, such as 

acrylate, glycol dimethyl acrylate, d.v.nyl ™* ~* 
esters of methacrylic acid or acrylic add, or mixtures of 
these esters. Examples of suitable esters -mpr.se al^yl 
este rs where the alkyl group can contain from 1 to 20 

T'Tls alkoxy alkyl esters, such as butoxy ethyl 
carbon atoms, aXKoxy . , roxv alkvl 

acrylate and butoxy alkyl methacrylate, and hydroxy alky 

an acrylic acid or methacrylic acid eater can 
eSCer „t S of the polymer. «hen acrylonitrile or 

"present in the vinyl polymer, -eee monomer, 

111 typically be present in the polymer xn an amount of 
wrll Wically P ^ v . nyl acetste , 

IZ^Z ly account for up to 30 and so* by weight of 
STUty-r Other suitable monomers are acid monomers such 
as acrylic acid, methacrylic acid, maleic 
a=ia, crotonic acid, itaconic acid, aconicxc ac.d and 
semesters thereof, and maleic acid anhydrrde and the 
like These acid monomers can be present rn amounts of up 
to 50% by weight. Particularly suitable monomers are methyl 
lethacryLte/butyl acrylate. acrylate ethyl 

acrylate. styrene, methacrylic add and acrylic ^ 

Further, it is possible that the polymer i» wholly 
or partlfc-slinked. Eligible as -.slinking monomers 
are'methylolacryla^de. — ylolmethacry^e , an the^ 
like These orosslinking monomers wrll typically acc 

£ or not more than S* by ^^^Tand a binder, 

X „ addition to . . = t a ^ _ £u „ h . r 

a protective coating accoramy 
5 comprise a few other components. 
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Thus, it is advantageous to include *n adhesion 

^^rt The adhesion of the 
promoter in the protectee coatmg. The adh 

coating to a surface will be proved by the pre 

adhesion promoter, while the ease of 

protective coating is hardly if at a affected^ 

fill be able to select a suitable adhesion promote^ 
Preferably, the adhesion promoter must be water 

silane, ,-aminopropyltrimethoxy silane, 
y -(methylamino)propyltrimethoxy silane, 

-aminopropylmethyldiethoxy silane, 

linopropyl.triethoxy silane and ^ '-" ion Remoter 

in an 

amount of 0. us to x jr nro tective coating. 

Whlch has been applied in 

protective coating X ^ ^ «^ P on che „ eign t 

a f sodium hexametaphosphate is 

protective coating. Thus, soar pigment. 

highly suitable when ^""^L^ £ iB JJl a 
, When titanium dioxide is used ^ ^ FA 

S^irrrr.rrS; « can be used 

, for forming a protective coating according to the 
5 Mention, a thinner can be included. The optrmum 
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, ,-h. orotective agent depends on the method by 
viscosity of the protectiv g I£ a sur £aoe is 

which the coating is applied to a surface. If a 
crushed with a protective agent, .higher visco y ^ 
aesirahie than when a surface ^--^^ obtain 

^ToTi ng . On tneTasis of his «— professional 
edge the 9 s,iXied person wUl he able to dete-ne 

Examples o hvrfroxV ethyl cellulose, magnesium 

T ^Tsllicate and Y co^nltIons thereof. The amount of 
ner "ill he tuned to the desired viscosity . and 
typically he hetween X and 5% hy weight, hased on 

^ at .: na are dispersants, detergents, 
the protective coating are aisp 

rvreserving agents and the HKe. 
-i-m "gents^preserv^ ^ CQ 

. protective agent for forming a con ^wate, 
r^*n="JS cons, ituent ; lready 

. ■ if the protective agent contains calcium 

Tr rate's Pigment, it will contain such an amount of 
.L that the ahove-mentioned "cuts of th 

pr otective coating in the »»^ "^^^ , tha t 

times. If titanium ox de - used Qf 

nation ^iirrrganic solvents need to he 

U3ed ' -n.™ is also a weak base present in the 

Preferably, there is also it es 

protective agent according to the^ ^ ^ ^ ^ 

for neutralization of free acid * cbat 

«. components of^the ^en * «~. ^ 
ch e presence of the ^ , 

,5 formation of ^e prot'Cti g preIerably , th e weak 

protective coating is oeiny 
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base is selected from the group of ammonxa mono- dx and 
trialkylamines, with the alkyl group contaxnxng from 1 to 
carbon atoms. Particularly preferred is ammonxa. 

The wealc base is preferably present in an amount of 
0 2-5% by weight, more preferably of 0.4-3% by weight,, 
based on the weight of the protective agent. 

As stated, the application of the protectxve agent 
to for. a protective coating can occur in 

Possible ways include spraying, brushing and the ixke The 
protective action of the coating will be hardly, x£ at all, 
affected by the manner of applicatxon. 

When in the course of time, for instance at the end 
of the season, the protective coating is to Removed, the 
coating according to the invention is treated wxth a . 
reding agent, comprising a strong base and a com, > ex 
former. The removing agent renders the bxnder xn the 
protective coating water-soluble. 

The strong base is preferably present xn the 

removing agent in an ~ ^^LT^ 
^gh^^^ 

for instance, alkali metal hydroxides such as sodxum 
bydroxide, potassium hydroxide and lithium hydroxxde . 
D^f^rablv sodium hydroxide is used. 

'"^"eferably present, in addition to the strong base 
is e convex former, preferably in an anount of to 10% by 
height , based on the weight of the removing agent. It has 
weignt, o trisodium salt of 

T " Trirtirrrt/the 'tetrasodin. salt - ethylene 

. S rrtraaUtit acid greatly ^'^TT 

,„ Kla The use of trxsodxum saxt <->j- 
-oatinq becoming soluble. Tne use 

coatxng c a e rred. This substance is 

nitrilo-triacetxc acxd xs prererrea. 
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organic solvent. It is also possible to use an organic 
solvent separately, in addition to the removing agent. The 
latter option is advantageous in that the organxc solvent 
used does not necessarily need to be alkali-resistant. A 
great many solvents are eligible for use as a separate 
component. Examples include benzyl alcohol, 
tetrahydrofuran, 1,4-dxoxane, dimethyl sulfoxide higher 
alcohols, such as butanol, pentanol, hexanol, cyclohexanol 
and isomers thereof, and cyclohexanone . The organxc solvent 
effects a still easier removal of the protective coatxng. 

It is preferred to use the organic solvent in the 
removing agent. This is beneficial in particular to the 
simplicity of the procedure of removing the protective 
coating. In that case, an alkali-resistant organic solvent 
should be used. The amount of organic solvent is preferably 
10-30% by weight, more preferably 15-25% by weight, based 
on the weight of the removing agent. Particularly preferred 
is the use of benzyl alcohol. Benzyl alcohol is little 
volatile, little toxic to man and animals and hardly 
combustible, so that the health of those ^^^f^* 
removing agent is not put at risk. When benzyl alcohol ends 
UP in the environs after the removal of the protectee 
coating, this does not yield unacceptable contamination. 

in addition to the constituents mentioned, the 
removing agent may further contain a thickener, such as 
xanthan gum. Xanthan gum renders the removxng age* ^ghly 
pseudoplastic, so that it is thin when being applxed and 
thick after being applied. This property prevents the agent 
from flowing off the surface too fast. Further the 
removing agent may contain a substance reducxng the surface 
Tension or an emulsifier. For instance, the sodxum salt of 
dodecylbenzenesulfonic acid is suxtable. 

To remove the protective coating, the coatxng xs 
treated with the above-described removing agent. Thxs 
5 treatment comprises suitably applying, as by sprayxng or 
during, the removing agent onto the coating to be removed. 
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Typically, the removing agent is used in a 5 to 10-fold 
dilution. After application of the removing agent, the 
surface can be rinsed with water. It is also possible to 
allow the rain to wash things off. Thereafter, virtually 
all traces of the protective coating will be gone. 

The invention will presently be further elucidated 
in and by the following examples. 

Example i, PrgnnrnHon of a protective agent 
in a reaction vessel, the following substances were added 
to each other in the order specified: 



water 

alkyl ethoxylate (non-ionic surfactant) 
15 ant i foam agent 

30% solution of sodium hexametaphosphate 

ammonia solution 25% 

polymer dispersion *) 

finely divided calcium carbonate 



wt . 


% 


36. 


9 


0. 


2 


0. 


3 


0 . 


6 


1 . 


5 


14. 


.8 


44 





w-^r^H w*c. stirred for 20 minutes under high 
The mixture obtained was scirreu 

shear conditions. 

Then the following substances were added, in succession: 
25 magnesium aluminum silicate ' 
hydroxyethyl cellulose 
preserving agent 

60% solution of Y -aminopropyltriethoxy silane 0.2 

30 Again, vigorous stirring was carried out, until a 
homogeneous product was formed. 

*) The polymer dispersion used had a solids content of 45% 
and an acid value of 73, calculated on the solids «*:«t. 
35 The polymer in the binder had been formed exclusxvely from 
acrylate monomers. 
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Viscosity of end product at 20°C : 

20 Pa. sec (Brookfield 0.5 rpm, spxndle 5) 
Viscosity of dilution of use at 20*C (1 part by wexght of 
product diluted with 1.5 parts by weight of water) : 

20 mPa.sec (Brookfield 0.5 rpm, spxndle 1) 



ST^ticn vessel, the folding substances were added 
10 to each other in the order specified: 

wt .% 
73 

water 05 
Xanthan gum 

15 - =,*- i -r-r^d at a moderate speed, until 

The mixture obtained was stirred at a m 

a thickening had occurred. 



6-0 
20 
0.5 



Then the following were added, in succession: 
20 sodium hydroxide solution 33% 

solution of trisodium nitrilotriacetate 40% 
30% solution of an amphoteric surfactant 

Stirring was carried out until a homogeneous product was 
25 formed. 

Viscosity of end product 20»C: 

30 Pa. sec (Brookfield 0.5 rpm, spxndle 5) 
Viscosity of dilution of use at 2 o*C (l part by wexght 
30 product diluted with five parts by wexght of water) 
P 40 mPa.sec (Brookfield 0.5 rpm, spxndle 1) 

Example E2 EBiag - p—-^tive coa£iag 

r.Ttan' ~T „ f n„ amnle x was diluted wxth 

35 ^^"urL 9 ree»ho„.e >y spra y in 9 in the ear ly sp»n g . 
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Aft er six months, the protective coating formed was still 
fully intact. 

" SLTJT^ . «- with 

5 The removing agent o£ Example he protective 

five parts by weight of water and applied to tne p 
llating of Exa^le 3 by spraying in the «- ^« 

showers of rain, which had come down by the end of a 
days, the protective coating was found to have been 
10 completely washed off by the rain. 

^fT^t ion vessel, the followlnglub^nces were added 
to each other in the order specified: ^ 

15 6.0 

water 0 .3 

Ser-AD FA 607* (Huls AG) 3 

alkyl ethoxylate (non- ionic surfactant) ^ 

polymer dispersion *) Q 5 

20 antifoam agent 20 
titanium white 

Tne fixture obtained was dispersed with a M*£T 
olssolver until the desired fineness was achieved. 

" Then the following were added, in succession: ^ 

water 0.90 
hydroxyethyl cellulose 

until a homogeneous mixture was 
30 TSZ'^Tt^ were added, in succession: 
ammonia solution 25% 34 
polymer dispersion *) q 1 

35 r/tclutlorr.a.inopropyltrietho.y silane 0. 2 



10 
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Vigorous stirring was performed until a homogeneous product 
was formed. 

£ ZtZ rr oi^Ld t,en ror.ed elusive* £ ro» 
acrylate monomers. 

Viscosity of end product at 20-C: 

» Pa.sec (BrooM.sld 0.. rp . 9 ^ 

■"-•^nrssrstssriss-.. .... — 

In a reaction vessex, 

to each other in the order specified: ^ % 

57.65 

water 0.5 
20 Xanthan gum 

Hrred at a moderate speed, until 
The mixture obtained was starred at a 

a thickening was achieved. 

Then there were added, in succession: ^ 
25 Dodecylbenzenesulfonic acid g ^ 

sodium hydroxide solution 33% 
S olution of trisodium nitrilotnacetate 40% 

benzyl alcohol 0 5 

PinS fornied until a homogeneous product was 

30 Stirring was performed until a 

formed . 

Viscosity of end product 20°C: 

10 Pa. sec (Brookfield 0.5 rpm, spinai 



15 
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^ , n o C (i part by weight of 
viscosity of ^7.^ £ LU of water, . 



10 



15 



F "^ ,Pq " CT °: S S "^ftnUu te d with four 
The protective «9«* of Hxampl' J 11 

perts by weight of weter ^ ^ 

After six months, the protective 



fully intact 



^^^^t^^f^^^ " itb £ive parts 

rrr :r:tr: r^e — - — 

completely with a water 3 et. 
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A protective coating removable with a removing agent 
^ina a strong base and a complex former, which 

binder being a polymer having a weign 

•Whf of 10 000-100.000 and an acid value of 40-250. 
7 19 A P-ective coating according to claim 1 where.n 
th e binder has a weight -average molecular weight of 
,5,000-75,000, preferably of 20,000-50,000 
3 A protective coating according to claim 1 or 2 ^ 

* hinder is between 60 and 160. 

^ced^IlTwherein the binder - . polydispersity 

r "^'protective coating according to any one of the 
claims wherein the binder is a vinyl polymer 
preceding claims, wne according to claim 6. wherein 

•7 A nrotective coating accoroing „ n .-»•«! 

7. a P™ L ore monomers selectea 

the vinyl polymer J^J^.^, «fl -rylate, 
from the group of methyl metna ry met hacrylic 
2-ethylhexyl acrylate, ethyl acrylate, styr 
acid, and acrylic acid. 

8 a protective coating according to any on 

„■ /claims wherein the binder is present an an 
^ -eight, cased on the weight of the 

r~r,Z^ mating according to ^ on. of - 

, preceding ^'^^Sr.^ a silicate. 

group of calcium carbonate, ti ^ an<J 

such as magnesium or aluminum silicate, gyp 
combinations thereof. 
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10 A protective coating according to any one of the 
preceding claims, wherein the pigment is 
amount of 30-95% by weight, based on the we.ght of the 
protective coating. 

I, A protective coating according any one of the 

preceding claims, wherein the protective coating further 
comprises an adhesion promoter. 1almll wherein 

12 A protective coating according to claim 11. wherein 

the adhesion promoter is selected from the group of 



10 is 1 " 6 " protective coating according to any one of the 
precedin/claims. wherein the protective coating further 
comprises a pigment divider. 

IT A protective coating according to any one of the 
"receding claims, wherein the protective coating further 
comprises a thickener. 

,r A protective agent comprising a pigment and a 

M „.,„, wherein the binder is a polymer 
water-carried binder, wherein 000 -100,000 
having a weight -average molecular weight of 10,000 l 
Tnd an acid value of 40-250, for forming a 
protective coating according to any one of the precedi 



claims . ao=ordlng to claim is. — 

tie protective agent further comprises a wealc base selected 
, from Se group of a»»oni„ mono-, di- and trialfcylamines , 
5 from tfte group <-> carbon atoms, 

with the alkyl group containing from 1 to car 

A protective agent according to claim wher "" 
L weak base is present in an a^unt of 0 by weight. 

r d - s i^T^r^ which ia 
^^-^ — - : ™oring 
rcUri~rrap^ *. . — — r 

surface, which protective agent, after drying, forms 
35 protective coating. 
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19 A method according to claim 18, wherein the 
substantially transparent surface is an cuts.de wall 

r ac vi: h r"^in 9 . — s — 

. to claims X-H. -herein the protective coating - treated 
with a removing agent which comprises a strong ha 

complex former. ta che strong 

21 . A method according to claim 20 wherein the 9 
base is present in an amount of 1-10% by weight, based 

L0 the weight of the removing agent 

o 2 A method according to claim 20 or 21, wner 

complex former is present in an amount of 2-10. by weight, 
baS ed on the weight of ^ removing agent ^ ^ 

23 a method according to claims * . 

• n ,„t further comprises an organic solvent. 

15 ~1 " hid according « claim „. wherein the organic 
solvent iT selected from the group of tetrahydrofuran. 

benzyl alcohol, and higher che removing 

,„ A method according to claim 24, wherein 
20 l g ent cerises 10-30* hy weight, based on the weight of 
th e removing agent "J™*^^ wording to 

25 * ' • _ -J nf » of 40-250 as 

weight of 10,000-100,000 and an acid value 

agent from a transparent surface. 
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ABSTRACT 



The invention relates to a protective coating which 
is movable with a removing agent comprising a strong 
ba se, which protective coating comprises a pigment a weak 
base and a binder, the binder being a polymer having a 
weight-average molecular weight of 10 , 000-100 , -a 
aciu value of 40-250. The invention further relates to a 
Protective agent and a method for forming the protectee 

coating. 



